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TITLE- Phermal Stability of the Antimcnides of Aluwwinium,
Gallium and Indium in Liquid State (O termicheskoy
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ABSTRACT: AlSb. GaSb and InSb have excel.ent semiconducting
properties and can be used in a variesy of instrumente.
Knowledge concerning their thermal statility 1s therefore
valuable fcr debermining She optimum cordit’ons of
their synthesis of the production of itheir single
crystals, of their purification by sonal reserystallisssion,
etc, 1In view of the lack of apreenent in the data
available in the literature, the present investigatZon
was undertaken o determine the liquidus psrts of tLe
phase diagrams cf th2 systens Al-8b, Ga-Sb ard In-Sb
for a range cf sompesiblions around thoss cerresponding %o
the compounds AlSb GaSt and InSb and b2 study the thermal
stability c¢f these compcunds,
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TITLE: On the Problem of piffusion-Free Crystallization of Metal Alloys :
(K voprosu o perdiffuzionnoy krigtallizatsii metallicheskikh }‘ﬁ
splavov g

PERIODICAL: Dolclady akadenii Neuk s39m, 19958, Vol. 118, Nr 9, PP 924-927
(735R)

ALBSTRACT: A. A. PopoV (itef. 12) on the basis of the %Hheory of diffusion-
-free transformations (References 9,10,11) developped ideas on
a possibility in principle of the diffusion-free crystallization
of alloys. Based on these ideas the yresent paper investigates
the simultaneous influence of the cooling gpeed and the composit-
jon of the alloy on the degree of the ramification of the dendrite
forms during the growth of the crystals. Two possible Lypes of
jnteraction petween the components are tarsn into consideration
here. Then it is vriefly reported on the Lehaviour of the alloys
during an undercooling. The dependence of the degree of ramifi-
cation of the dendrites of the cooling speed in the crystalii-
sation has & maximum which corresponds 0 the critical cooilng
Card l/} gpeed for & given alloy. The modification of composition of the
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“ ranl-

pyotals of

noe ot Sh
¢

alloy in a wiven cooling gpued hag An iniius
{ication ot the dendrite formy of the growth of the
the following kind: An amplification of tre content of the

second component in all cryatallizing plloyn lowers the degre?

of undercooling of the crystallizing alloys of dif-erent compo-
sition. In the alloys of undercriticeal cocling speed an aapli-
fication of the cuntent of the second comyoaent must lower the
ranitication of the dendriteg as connequance ¢f the lowered
desrree of undercooling, The paak of ULhe curve representing the
deyendence of the desree of ranification of the dendrites cn the
cocling speed in an amplification of the content of the second
component in the alloy must move towards & nigher cocling speed.
Then the increase of the temperaiure gtability of the developping
solid solution 1is discussed. The most important cenclusion from
the present paper ig the following: The sicroheterogeneity of

the crystals of the so.id sclution cf two-phese slloys must have
a maximum at certain medium cooling speeds {which scrresrong to
the critical ceoling speeds). This final conclusgicn ig of inport-
ance for the development of precesses for the stallivas
heat-resisting alloys., There are 3 figures end L1 references,
20 of which are Soviet.
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AUTHORS: Glazov, V. Moy Vertman, A. B
monides of Aluminum, ¢allium, and

TITLE: On the Behavior of the Anti
(0 povedenii antinonidov alyuminiya,

Indium in the Liquid State
galliya i indiya V zhidkon sogtoyanii)

Doklady Akadenil nauk SS5SR, 1958, Yol 12%, i#r %, DD 492-4%4

PXRIODICAL:

(TSSR)

ABSTRACT: The prnsent pnper investigoetes the temperatur? dependence c¢f the
ragnetic susceptibility of the antimonidey of aluminub, gnlliuvm,
and indium in the liquid atate; the datd nbtained are conparcd
#ith several thermodynamic and kinetic propnrbios of these2
compounds. Such investigations are also of practical importance.
Reference 1is nmade to geveral previous paperse. ks initialmuterials
Al1Sb, GaSb, and InSb gpamples weTe used, which were purified
before the experiments by means of recrystallization by zones and
by oxtraction. Uarnetic susceptibility was determined BY the
Faraday (Faradey) mothod. The results obiained by these
neasurements are ghown by a diagrad. Phe temperature dependencos
of the nagnetic gusceptibility of AlSb, GaSh and InSb in the

1iquid state are Vv

wry similar to one other. Thozrefore, agual or
Card 1/2 very similer processes probubly taxe plase when the thrae
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curvec of viscoalty tempereture

previous investigations: &t melting tomperatura, the above
nentioned compounds have approxina
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approaches the dense packing. T

=ith rising tenperature, the
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AUTHORS: Vertman, A.A. and Glazov, V.M. (Hoscou)

TITLE: fagnetis Susceptibllity of Aluminium-Antimony and
Gallium-Antimony Alloys in the Liquid State {0 magnitnoy
vospriim@hlvostl splavov alyuminiy - surima i galiy -~
sur ‘ma v zhidkoanm sostovanii)

PERIODICAL: Izvestiya Aiademii Nauk O85R, Otdaleniye tekhnigheskikh
naulk Metaliurgiva 1 toaplive, 1959, N 1, PE 60 -63 (USSR)

ABSTRACT: The work dezcribed was devoted to the study of reactions
at various btemperabures betwesn components in the liaquid
alloys sluminium-antizony and gallium-antimony. This
field is cf interest bsrause 1in such systenms compounds
with senicondusting properties aTe formed. The invegt;—-
gation was nased cn measuramants of magnetic susceptlbl%lty
at various temperatures for liquid alloys in the followlng
compositicn ranges (at %)s £5-70 50, 75-30 Al; and
25-75 Sb. 75.29 Ga. The Tespective {emperature Tanges
were about 10901250 and 710--1150°C. Faraday's method was
used with 2 previously—described apparatus (Ref 3). The
cusceptibilities &8 functions of tamperature ars shown for
_ the aluminium alloys (1g semples) in Fig 1 and for the
Card 1/3 gailium alleys ('iz samples} in Fig & (curve pumbers

AP :
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Magnetic Susceptibility of Aluminium-Antimony and Gallium-Antimony
Alloys in the Liquid State

correspond to alloys numbers in the table). The curves
fall continually with increasing temparatures excegt those
for tne 50-50 at.{ samples (antimenides) (curves 4) which
first rise, then fall, then rise and fall again. The
authors explain the latter affect in terms of structural
changes and dissoclation, this being supported DY
published viscoulty studies (Ref 9). They go on to
consider the concentration-dependencs of the magnevtic
susceptibility at various temperatures, shown in Figs 3

and W for the ajuminium and gallium systems; respectively,
tcgether with tus squilibrium diagralis. Tne minima on
the suS.apbtibility isctherms ab 50 at.% became less
pronounced witn inereasing vemperatule. and for the
aluminium systam the minimum disappears at 13009C, The
capd 273 @videnus ot dissoniasion of A1Sb and GaSb at 1200 and
1000°C respectiveiy, 15 in Line with that fvom viscosity
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AUTHORS: Glazov, V.. and Vigdorovich, VL.

P On the Colloidal state of the 30lid Soluticn in the
vetallic Dystems of the Two fhase Alloys (O kolloid-

al’nom sostoyanii pydrdogo rastvors Avuknfaznyx

splavov metallicheskikh sistem)

PERIODICAL: Xolloidnyy szhurnal, 1959, Vol (XI, br 1, pp 18-24 (JS3R)

ABSTRACT: fhe transition of neterogenized crystals of solid
solution from & metastable ©o & stanle state has been
stadied from a kinetic standpoint, pased on the micro-
nardness studies of the crysbtuls of two-phase solid-
solution alloys of a pumber of binafy systems. Ihe
gransition has been shown to 0CCUT in two stages. the
phenomenon is treated on {ne tasis of une colloidal
state of crystals of the solid solusiong. There are
5 sevs of sraphs, b tanle, 1 dlngram and 4 Soviet
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roferences,

APPROVED :
FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0"



d PYONA VI P 1w s v

LUV/&H—Hl—l—ﬁ/El

N A A - » R N 3 3 -} NP ey o
€ t =) i t N t g e lLE ivid q

I G Q 1 an o] 12 OO0 1l 00 11 on LILe LT bty
) '[ 2 O a. LGa ne 2z 107 L

ne Two 1 e 1110YS
systems of tneé wo rhase y

Baykova (Lhe

4 M BSoR im.a.i, Bayrova
} - peballurslil e S50k 1m,A.LE-ﬁ J v A
Lnstiiny 18 al the Ao Hoobr inenl o
Institute of iletallurgy of the el So e v 1
avkov . loskovskiy iastitut bsvetnylh e -
i kOV)! o 1. Kalinine {The LosCOW 1$au+b%u
Z v Motia o -: A . : - .o - n ’
ﬁorggislﬁetals and Jold imenl v.1. Ralinin)
re ¥ §

AR fmTOM .
ADQOCIALI\)U :

R .
SR LT TRD: april 17, 1957

Cord 2/2

"APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0

of lion-

APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0"



"APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86- 00513R000500020004 0
PO VU O Ot OO0 OO O S S o s

Vi siorevich, Ve,

Poalulioals Folioldny:

Al R.T

APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0"



"APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0
: I Ca L b e o PSS S G B S K e ;

inetic

Solutlon

APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0"



"APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0

S R

e on Imt‘

cocull

APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0"



"APPROVED FOR RELEASE:

Mh.

09/24/2001 CIA-RDP86-00513R000500020004-0
- S TN [ UG LU o s _ .

i itic §obre trootad S S S InUto.
Tregnoltion o toe T .

Kinetic dtudy ov e
tie wnilotinl Lo bhe

Sulubion Abloys Frooo

et e S
ASZOCIATLL LY Ing

b Loavetnykh metalleov i
etals imonit U
uw il

APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0"



CIA-RDP86-00513R000500020004-0

) 72-25-1-247 01
12(1) -
AUTHORS: ‘ — e Plotting
TrRLE: App]io;tionv?f‘ﬁhﬁ F»L:i~ 0 .q;cffuﬁf'_r>:£r‘““ ;2-Component
of Conndes ﬂztn%? ;10 P itman L T b e pestro-
priece Diloaorans KVFY‘TL”L S -

phowponertnysh

titio i oap.eied b wetallic
L [P, 10 O
1sttinoge on real
1 the results of rome conode plotbingn on e .
anc T rasu B Lo - " T ) .
: greaifind, To debrrmwlne tha- soncie position witda
& e C - POy PILTERVEINE AR ) : . )
T an {olid or ao id-liquid phuge
Te fount ot othe soncentra-
e, 1o oh L

o ek v

tal ni

~eluiion in

NI

APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0"



"APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86- 00513R000500020004 0

G/ 52-25-1-26/51
e - W NI 25 é
i s w0 tn Ueidhnd of Jepo-fiardness Lo tgu n_cngnonont el
ﬂ\l}l)llci‘.tw’)A ob wne ’ L top Pug-ihooe Rapre of o 0
Plottins of Conodas yithin tne
e . e ition can he qnts
‘nn'pnint 5f thne igose
s-periness v lun)} with t{
(whica copgenponia Do AT BEEET T T  tais way 4 fixed
S s re enr e dn irec. Conoder for the
:ition - o aono ' .4..4,' P e g,l:)ttcd b_/ the
tems Al o 1Tt ".; L eapennen of pome L1layc were
wotnod dccorited anapee il e 2)))’) AT
beo ba roallS ronodes. In
noe Gt war croerved thoet
l' “V‘;t on uolnt“ rez:ing un-
a1 :
¢ oacincide bneen (1uﬁ;1\ For
3 , qpnlieanilaty tne mebhod
oo CUu-2T-00 B ot e v
1A e prectricted witoan cortin 11 {‘ [Tuere Aty .
cooprilod 1o ‘ et palorencsn, 4 of wnich are "‘ ;
5 fipnco, ootatlony, e b BaykovA Thadesii nauk $S3R 4
3 a0 11 1. Ae e SRATRUYS i : : o
Tratitut metnilursil s pradactloBant S
e A" inotitnd tevetnyglh metadiov o zalo
covely ni Lootaves ;

dyvectio

ey amend 4. Baykov A5 'SER and
I'r‘}‘lfﬂ o ;i“lxl W ereata opd onoid iumend H.1.Ka-
Tnatitats for Yap Corrons Mot

APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0"



R

"APROD FO ELEAE: 09/24/2001 CIA-RDP86-00513R000500020004-0

0se10

5(4), 18(7) S0V/76-3%-10-8/45
AUTHORS: Glazov, V. M., Vigdorovich, V. N.

TITLE: A Contribution tv the Invastigation of 4ne Kinetios of Dissocia-
tion and Formation of Intermetallic Compounds in Melts by the
Method of Viscosity Msasuremeni

PERIODICAL: Zhurnal fizichaskoy khimii., 1959, Vol 33, ¥r !0, pp 2164-2168
(USSR)

ABSTRACT : The formation and dissociation of intarmatallic compounds have
not yet been investigatel since there ars no methods available
for determining the concentration of the substances during the
reaction~ For this purpose it is,; howevar, posaible to use tha
measurement of the melt vigcosity. The applicability of the
viscoaity method is exemplified by inveatigating the kiretica
of chemical reachtions of the first, secord, third, and n--th
order under neglection of the chemical peactions occurring in
the solution. On the basis of the Arrhenlus equation (1) some
theoretical conditions are discussed, and the authors refer %o
publications by Kendall, Monroe and Wright {Rafa 4, 5} and I. A.
Pospekhov (Ref 6), etc, Further, corresponding aequabtions are
derived for the four afore-mentioned reattion nrders. Experi-
ments were made with the help of the foruation of aluninan
antimonide. Viscosity was checked 2t 4000, 1120, 1150 and

S PO L R P Sy -
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AUTHORS : Glazov, V. M., ¢ zhevekaya,; S. Mo
e s e 21 1
e Y "

TITLE: Resistivity to Heut of the Antimonides of Aluminum, Gallium,
and*\Indium Dissolved in Molten Germanium

PERIODICAL: Doklady Akaderii nauk SS8R, 1959 vol 129, Nr 4, pp 863-872
(UssR)

ABSTRACT: The authora wanted to draw a conelugion on the atate of the
antimonides dissolved 1in Ge on the basis of the invesbigation
of the intramolecular interaction in systems 20-A1LI5b (where
AIII is Al, Ga, In). In referencos 1-4 a nethod for bthe analysis
of the interaction in binary systems is descrived. To use this
method for the solution of this task the phaue diagrams of
Ge-AIIISb and of the heat of E??ion of germanium nust be known. i
The quasi-binary gystems Ge-i "5 tha position of which in
the concentration triangle may be seen in figure 1 are desorib-
ed by phase diagrams esuteotin typs with a 1imited nmolubility
in gpolid state. 3ince the solubility of 41, Ga, snd In is very
Jow in this state (Ref 6), equation (2) may be used for tha

Caxd 1/4 gorresponding calculations. Pigure 2 shows the liguidus ourv;g//
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of the Antinonides of
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monide
respact to the liguidus lines of
the dependences ln x, - 1/'1‘1iq

dipgoziation degres pocord ing

for

Aluminum, Galliwm, and Indium

4o the temperature with
these systeams. Pigurs % ghows
the aystoms

Ge-AIIISb. On the btasis of the above analysin the authors
arrive at the conclusion that in molten germaniunm the aluminun

antimonide dissolved in

not exceed those of the
di gsociate or only %o a slight degree

The antimonides of gallium and indium however, are

germanium at temperatures which do
heat of fusion of

germanium doos not
into very woak component#.
considerahly

dissociated. Their intensive disaociation begina a% lower

temperatures compared
dium somewhat reduces
compounds. This weakening effect of

to pure compounda,
the resistivity to heat of the digsolved
the germanium mediunm is

Thus & germanium me-

obviously connected with itg dislectric properiies. The authors

thank D. S. Kamenetskaya for advice,
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Dissolved in Molten Germanium

a Akademil nauk 9SSR

ASSOCIATION: Institut metallurgil im. A. A. Baykov
(Institute of Metallurgy imeni A, A. Paykov of the Acndemy

of Solences; USSR)

PRESENTED: July 13, 1999, by G. V. Kurdyumov, Academician
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101,110

: AUTHOR: ¢lazov, V. M.
| | 1 i 1qui srnury alloys
c» copnatituerts in liguid ternury &
| tion of «lloying conatl
'‘TITLE:s Interac
Khimiy 5. 1u, 1961, 45, abstract
i hurnal. Khimiya, nd. Ty ,
PERIODICAL: fggéggtzégyy"thOyenLye i svoystva zhidk metallov', M., 1960,

115 - 123)
| i [ ylind staining a melt
tions of a cylinder cal :
thod of damped oscilla . peaining 8 B0
TEXT: Theuaeviscosimeter were used to study t?e VISCOSitdvzécig?ty o
iy gaiie ternary systems Ge - Al - gy and Si-Al - Sb.
tioms 0 y s

s urr maxima & y 1on
howed bl ed i with the qua‘i\ binar cross Sect Q
at the xntersectlon .1 i
(‘,6 Sl - Alsb Wt.lch 1ndicﬂtes th{lt Ale dl.‘::!O(.ldte-‘i in KI\BltS. lAbStIa
( ) ] cter's /

note: Complete translation /
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AUTHORS 3 Glazov, V.M. and Lyu Chzhen'-Yuan’ (Mescow)

TITLE 'Inﬁestigation of Separate and Combined Solubilxty
of Aluminium and Antimony in Silicon
. I y A e

v
Otdelenave telkhnicheskikh
pp. 150-155

\
PERIODICAL; Izvestiya Akademii nauk SSSR,
nauk, Metallurgiya 1 toplivo. 1960, No. b

TEXT The electrical properties of semiconductor materials are
determined by the amount and state of their impurities. The
authors state that insufficient work has been published on the
solubility and interaction of various impurities. For their )<
investigation they prepared series of binary (0.1 tae 3.0% Al ;
remainder Si; 0.07 to 1l,48% Sb; remainder Si) and ternary

(0.08 to 2.35% Al, 0.02 to 2,2% Sb, remainder si) alloys.
Starting materials were grade AV-0000 aluminium (99.998% Al).
grade Su-000 antimony (99.995% Sb) and 99.9999% pure S51. Melting
was effected on a high-frequency furnace in an argol atmosphere,
After holding for some time, the alloys were cooled at a rate of
about 500 to 600°C/min in the crystallization-temperature region,
As Glazov has shown (Ref.9) this produces a homogeneous ingot
cross-section, The cast alloys were annenled at 1000°C for

Card 1/2
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Investigation of Separate and Combined Solubility of Aluminium
and Antimony in Silicon

170 hours in vacuo or argon (for Sr-Al). This was followed by
annealing at 1200 tc¢ 600 C for 170 to 1500 hours and quenching 1in
water, For some alloys further heat treatment followed, Polished
sections were prepared for studies of microstructures and the
dependence of microhardness of sgolid-soluticn crystals on alloy
composition, Fig.2 and 3 show this dependence and the solubility
limits for the binary and ternary (sections of the ternary diagram
are shown in Fig.4) solution. Fig.4 also shows the solub:rlity )(
isotherms. The authors analyse the nature of the aluminium and
antimony solubility curves in silicon and also the nature of the
solidus surface and micro -hardness relation for the termary solid

solution, They conclude that there is preferential chemical
reaction between aluminium and antimony in a silicon -hase solud
solution, There are 5 figures, 1 table and 10 retferences

5 Soviet, 3 English and 2 German,

SUBMITTED: February 23. 1960
Card 2/2
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AUTHOR:  Glazov, V.M. Moscow)

y

I
"
PITLE: y ViﬂCOHihyvﬁnd flectrical Copductivity of the AluminiMke .
ViAntimony, allium-Antimony, and Lpgipmfnntimeny Alloys
Tn The Liquid State | :

N
\

PERIODICAL: Izvestliya Akademii nauk gg8R Otdeleniys te krnichesxikn
nauk Metallurgiya 2 toplivo, 1460, No % pp. 180- 194
TEAT The concentration- and tempurature—dep&nden:e of
viscosity v, and electrical conductivity 0. of ligquid Al1-Sb. J(
Ga-Sb and In-Sb alloys was determined, and ygotherss of these
properties were constructed for the temperature raige axnending to
approx1mately 400 °C above the highest mel®ing point of cach of tne
systems studied. An intermetallic compound (antimonide) 18 formed
in each of these systems and it was found that Vv of thase
compounds, at temperatures immediately above their melting points,
was considerably nigher than that of the other alloys in the
appropriate system. this difference decreaslly with rising
temperature The %Lemperature confficiaent of v
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Vigcosity and Electrical Conductivibty of the Aluninium-Antimony.
Gallium-Antimeny and Indium-Antimony Alloys i1n the Liquid State

antimonidzs was higher than that of other alloys. Similarly, o
of the intermetallic compounds at ftewperatures imauediately above
their melting points was lower than that of cother slloys in each
system, the intermetallic compounds having tha lowa2st temporature /)<
coafficient of o The 1setherns of v oand o lor relatively
low temperatures (1mmediately above the melting point of the
intermetallic compounds) had sharp extrema: 4 maximum in the case
of v, and a minimum in the case of o With rising temperature,
these extrema became gradually less pronouncad and 1n the case of
v, were shifted towards the more viscous component of the system.
The results obtained proved conclusiwsly that the degree of
dissociation of aluminium gallium and 1ndiun antumonides at
temperatures just above their melting point is very low,

There are 2 figures 1 table and 18 refarences 1% Soviet and
5 ncn-Sovaiet,

SUBMITTED March
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AUTHORS: Glazov, V.M. and Stepanova, M.V. {Moscow)

TITLE: Thé”égemical interaction Hetween the Alloying
Components in Copper-based Ternary S0lid Solutions

PERIODICAL: lzvestiya Akademii nauk §SSR, Otdelenive
tekhnicheskikh nauk, Mgtullurgiya i toplivo,
1960, Neo. 6, pp. 61 - 64

TEXT: An investigation of the ternary copper-chromium-
zirconium and copper—nickel-beryllium systems which form the
molecules CrZZr and NiBe was carried out. These gsystems are

of interest from a practical point of view since high conductive
heat-resistant alloys are prepared from them. Microhardness
values were taken of the quenched solid solutions of various
compositions along sections, as shown in Fig. 1, intersecting
the gquasi-binary Cu—Crzzr and Cu-NiBe sections, Samples

were rolled with 50% deformation, held at 1 000 %¢ for two
hours and quenched in cold water. Sections were then prepared
for microhardness testing, removing the cold work on the

Card 1/2
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The Chemical Interaction Between the Alloying Components
in Copper-based Ternary Solid Solutions

surface by etching in 3% ferric chloride - 10% agqueous
hydrochloric acid solution. The results are shown 1in

Figs. 2 and 3, where microhardness values are plotted against
composition, There are minima in all the curves at the

compositions corresponding to the compounds CFEZr and NiBe.

This can be explained by the fact that the lattice is
distorted to a lesser degree when the chemical compounds are
present than when the solute atoms are in a disordered
arrangement, There are 3 figures, 1 table and 5 Soviet
references,

SUBMITTED: April 23, 1960
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AUTHOR: Glazov, V.M. (Moscow)

TITLE: Charbcteristic Features of Changes in ihe Nature of
Chemical Bonds and Structure of gaomiconductars on
Melting

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye
tekhnicheskikh nauk, Metallurgiya 1 toplivo,
1960, No. 6, pp. 111 - 116

TEXT: In the solid phase the ma jority of semiconductors have
a loosely packed structure with low coordination numbers. For
example, germanium, silicon and many semiconcducting compounds
have a structure of diamonds or zinc blende, & coordination
number of %4, and a system of rigid covalent bvonds, The
temperature dependences of the electrical conductivity and
density of germanium, silicon, gallium antimonide and indium
antimonide are shown in Fig. 1 for temperatures below and above
the melting point (A.R. Regel's data). On me lting, the
lattice of these compounds is destroyed and they assume a more
closely packed structure of metallic type. For example,

Card 1/4
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Characteristic Features of Changes in the Nature of Chemical
Bonds and Structure of Semiconductors on Melting

germanium at 1 000 °c has a coordination number of 8§, and
indium antimonide at 540 "C has a coordination number of 6. The
present author proposes the following mechanism of changes on
melting. At the moment of melting the structure 1is quite
similar to that in the solid phase, the coordination number 18
low and the covalent bonds may be partially retained. Some of
these bonds are responsible for properties described by
Kontorova (Ref. 8), i.e. "orientgtion melting" takes place as

a result of which hybridized sp bonds lose their definite
directions in space and are able to rotate. Some oriented
rigid bonds are retained and they are respongible for the
initial low coordination numbers in liquids. The covalent
bonds are destroyed on increase of temperature and new electron
configurations appear which represent more symmatrical
distributions of electron density in space and higher
coordination numbers. On reaching their maximum value,
coordination numbers are either constant or slightly reduced

Card 2/4
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Characteristic Features of Changes in the Nature of Chemical
Bonds and Structure of Semiconductors on Melting

by further increase of temperature and accompanying disordering
processes., Thus, at high temperatures we have purely metallic
structure with close packing. This hypothesis is tested by an
analysis of the data on the fluidity {the reciprocal of
kinematic viscosity) and free energy of activation of viscous
flow; the latter is detfined by

¥ = RT {(n(M? /Nh) ,

visc

where M is the molecular weight, VY is the kinematic
viscosity, N is the Avogadro number and h is the Planck Ve
constant. The results for gold and aluminium, which suffer
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structure on melting and no changes in the
D

amall changes of
r bismuth and germanium (Pig, =

nature of bonds, and fo
contirm the author's proposcd mechanisam,
There are 2 figures and 29 references:

12 non-Soviet.

17 Soviet and

SUBMITTED: August 26, 1960
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AUTHORS: Qlazov, V. M.y Chizhavskaysa, 3. N.
TITLE: r(Determinution of Temperature at the Beglnning of
\'Crystallization of Alloys by Means of the Viscoslty
Hethod
pPERIODICAL: Zavodskaya laboratoriya, 1960, Vol. 26, NHo. 6, ppe 120-
723
PEAT: The applicability of viscosity neasurement for delernining the ;
ys wuas investigat- /

temperature of the
ed, The measurements were performe

pas described in A paper by D. A.
The well-known system sb-Ge (Ref.

in the vacuun of 10-3 torr.
dependence of the logarithmic decrement (§)
the viscosity mensurements on
ed. The physical
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Determination of Temperature at the Be-
BO10/B016

ginning of Crystallization of Alloys by
Mezns of the Viscosity Method

crystals will thus pe better il1lustrated.In the aystem mentloned

the increase in viscosity on transition from the one-phase to the
two-phase state w:s not so abrupt as wus observed by Ye. G, shvidkovskiy
and L. S,{griss (Ref. 1) in Bi-Pb zlloys. The liguidus Line for the
systemﬂ§n-_;§ w#as drawn by the method described (Fig. 5). The dependence
curves 4, t (Fig. 4) (t = temperature) ghow that & is nueh higher for the
Spn-5is alloys than for pure Sn. The depenience curves §, t at different
SiC content vary, which is due to a transition from the one-phease to

the two-phase state. There are 5 figuree and ¢ vefercacti: 5 Soviet

and 1 americean.

ASS0O.IARICH: Institut metallurgii Akademii nauk 353

( Institute of Metallurgy of the academy of Sciences USSR)

Card 2/2

APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0"



"APPROVED FOR RELEASE: 09/24/2001  CIA-RDP86-00513R000500020004-0

GLAZOV, V.M, (Moskva); LYU CHZHUN'-YUAN' {Liu Chénwyuan] (Meskva)

Kinetic churacierislics of segregation microhaterszencity
during the cryst-1llization of goild sclutions. Tauv. Al

9SSR, Otd. tekh. nauk Mpt. i topl. n0.2:99-1C7 Mr-Ap ’}1.
(MI7h 14:4)

(Alloys—-Hetullograyhy) (Crystallizution)
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AUTHORS v M,. Vertman A A, and She rdleovekiy Yo G.
{Mcs-ow)

: ° * 1 ary ¢f is.ussion cn the
TITLE: Cenéribution =n the summary cf a di : :
sruzture and praparroes ol Tigqurd alleys

PERIODICAL: Izvest:iva Akadem:: nauk 53SR, OtdeLegLyc 1ekhnizhii§xkh
) nauk Mﬁ:uliurglyu 1 toplivo, 1661, No.3. pp.lok-115

TEXT: This a:tt>ie ralates to cne which uppuured‘i? Nor?agf
this jourmnal. 1960, The aithira antate that*u ngmbi; ﬁ; ETPZ;A- t
questions rz2main n ha :learly Qnswered xn the fie :.t‘ Sha*
metal 5tru¢tur35.Darticulurlya}}‘fof Yhi;hrigitggﬁpig"h;ngo éurinq
oxtent does the nature cof parsisle intoract forces change 1 g
tr t -m the solid *: 2he liquid stats 2) hcyw ip liqul
;;::ii;;:nligkzi :ifh tha+ of the original f;yafal ??d E?uii?tunir
tempera-ure dnsas the link persis® 3) what 1ia ;h% ?;ruyée f;und :
~f various liquids- 4) can a modzl of liquid u.rkc.?ruvh e
Aas universal az ‘'h= svyatal lattaize for solldy,_ {)‘.n“fdnin a_ 4
can preperties -f “he srystallized mater:al be 1?(¥Jeé“:hnor e
given way *‘hr-.gh *he tigquad Wha? -3 nseded i3 a theory o-
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the liqaid s*ta‘e embadving the melecular-kinet1: theory of phasae
transition. In the prasant survey the authors sot ou” to express
aome definite :deas sn *hs required resesarch programmsi, They have
all made their own sontribations (= g. Ref 10; Yo.G. Shvidkovskiy,
N.N. Rakova. Tam Zhe Ref.12; V. M. Glazov, present journal, No.b
1960: Ref.l15:@ A A. Ver-man A.M. Samarin, DAN S58R. 1960, 134
No.2). Basi: idsas (Ref l; Ya 1 Frenkel'. Sobrandye trudov, 3,
Akademizdat 1959, Ref 2: N.N. Bogolyubov. Gestekhizdat. 1946,
Ref.3: 1.2 Fisher, Fizmatigiz 1961), must be dewvelopesd and
extended Diffra-+tion methoeds (Ref., 4. T A Kontorcva, present
journal, 1961. N~ ) must be developad and supplemented by new
methods, Mole-ular vapours of ligquids ceuld give indications of
liquid structural units and crystallization, especially of guper-
cooled liquids, zhould also be studied. A systematic study 1is
needed of electrizal prepertiss, which shed light both on changesd
in inter-part:cle for-es and in structure en crystallization and
melting. An a*temp® to link the liquid ¢oordinat ien number and 1ts
change on heating with the elvrctronin structure of the atom
{Ref.7: V.K. Grigorovich, Tam Zhe. 1950 No.H) 18 an interesting
supplement to earlier id=as whirh are in agr=emenl with those of
Card 2/7
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Bernal (Ref.8; Szientific American, 1960, 203, No.2). The existence
of directed inter-atomic bonds complicates the picture obtained.

Three cases of ligquid structure have been recognized (Ref.3: and
Ref.9: I.Z. Fisher present journal, 1960, No.6) in an approach

based on the idea of disturbance of the Moriginal lattice by

thermal vibrations, A study of crystallization of supercooled tin

by electrical conductivity measurement indicates the absence of any , .,
simple and obvicus link between the number of cryatallization

centres formed and the final distance (Ref,10). Fruitful results,
e.g. for germanium (Ref.12) have been obtained from a method based

on changes of structure-sensitive properties with temperaturs,
"oriented fusion” is another view of the mechanism of metallization
of the bond on fusion of germanium and silicon (Ref.13:

T.A. Kontorova, FTT. 1959, V.1, No.ll, 1761, Ref.14). There is

some evidence of in:srease in the coordination number of iron on )
heating (Ref.15) and the pessibility of polymorphic transformations J<
has been considersd (Ref.16; Yu.A. Klyachko, present journal, 1960, .
No.6. Ref.17; S.S. Urazovskiy, Izd. AN Ukr.SSR, 1956. Ref.18:
S.F. Khokhlov. present journal, 1960, No.6). An interesting
approach is the comparison of experimentally determined heats of
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fusion of silicides with those calculated by an approximate \

equation fer a typs ApBnp intermetallide (or from entropies of
fusion) {(Gel:d., P,V, Korshunov, V.A., and Petrushevskiy. M.S.,
Tam Zhe, Ref.19; Gel'd, P.V.,, and Kocherov, P.V., Tam Zhe, Ref.20).
A "geometrical" approach to liquid structure based on structural
crystallography has also been made (Ref.18), Fedorov's theory of
space groups can be used in connection with the possibility of
formation of quasi-ccompounds with a structure which in general has
no analogues in the sclid state (e.g. Refs. 21y M.I.5hakhparonov
Tam Zhe, 1961, No.3: Ref.5: O.Ya. Samoylov, Izd. AN SSSR, 1957
Ref.22: V.M. Glazov, S.N. Chizhevskaya, Tam Zhe, 1961, No.3).

Mass spectroscopy of vapours and study of condensate structures has
shown the possibility of pelyatomic formation in the vapour

(Ref.23%: G.M Martynkevich, Tam Zhe, 1960, No.6). At near-liquidus
temperatures, the discussion showed, there is a close-order
structure wnich is generally only qualitatively related to the
phase diagram. Fer classifying liquids the energy of inter-
particle interaction or some related value should be used.
Deviations from ideal-solution laws are a possible index (Ref,24:
Yesin, Yu. A.., Sryvalin., I.T., Tam Zhe), as are composition versus

Card 4/ 7

APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0"



"APPROVED FOR

[ L

RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0
R ST OO T 3 U LS V| K PSS N R0 Y :

22082

- o - ~ 1%
Contributicn to the sammary of a .. . 5/10046}(000/005/010/0*4
E111/E152

property curves, The latter has been used for a system of
classification (Ref,25; F.Zauerval'd, Tam Zhe, 1961, No.3) which isg
only partially suaczessful, and Kurnakov's system (Ref. 26,

N.S. Kurnakew, lzd. AN SSSR, 1940) is stil} useful With a few
exzeptions (Retf. 27 Yu A. Nskhendzi. N.G. Girshoevich, present
Journal, 1961, No.3 and Ref.28; A. Grbek, Tam Zhe) the partica-
pantz :n the discusas:on preferred isotherms to lines of equal
supsrheat, The structure of ligquid eutectics wns widely discunsed,
three main pcints of view baing apparent. The first, originated by
Daniicw (Ref.%; V.I, Danilov, Izd.AN Ukr.SSR, 1556), regards molts
of esutectic composition as containing a more or less developed
chemical micrcheterogeneity (Ref.29: A.S. Lashke, A.V. Romanova,
Tam Zhe; Ref.30: V.M, Glazov, A.A. Vertman, Izd.AB SSSR, 1960),
experimental confirmation is available (Ref.3l: A.R. Regel!'

F., Gaybullayev, ZhTF, 1957, V.27. No.9: Ref.24), The average size
of thess eutectic colonies is considered to pe L0 . 10% atoms
(confirmed in Ref.3%: A.A. Vertman, A.M. Samarin, A.M. Yakobson,
Tam Zhe) and *heir compesition close to that of the ccrresponding
solid solution (Ref.32: G.M. Bartenev, present journal, 1961 No.3).
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Another view (Ref ., 28)

the liguid euteztlr 134 compound decomposing on crystallization. .

Chemical microhetercganeities, however, are not developed in all

systoms {(Ref 30), Although the energy of mixing of liquid

euteztics 13 almost always positive and thus faveours the

psssibility cf *heir deve Lopment, this has been exparimentully

confirmed (e.g. Refs. 4, 29, 33 and 34; K.P., Bunin, Izv.AN SSSR.
deviations from ideal:ity

incorrect.
atructure of chemical

The only clear
tend to persist

strong bonds 1n the solid state

this has much experimental support {(Refs. 25, 26, and Ref.35:

A. Roll! present journal, 1960 No.06s Ref,36; E. Gebhard®,
M.Becker, Z.Metallkunde. 1955, 46, 90, 1955, 46 669: Ref.37:
D.K. Belashchenko, present journal, 1960 No.61 Ref.33: V.M. Glazov.
Tam Zhe, 1960, No.5: Ref.39: A.A. Vertman, A.M, Samarin, Izd AN
SSSR. 1960: Ref.%0:; A.A. Vertman, V.M. Glazov, presgent journal,
1959, NOo L) From experlmental data (Ref &l: A F. Skryshevskiy,
Tam Zhe. 1960, No.6. Ref.h2: V.M. Glazov, A.A. vertman, DAN 3S5SR.

CIA-RDP86-00513R000500020004-0
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1958, v.123, No.3. Ref.43; V.M., Glazov, D.A. Potrov, DAN SSSR,
1958, v.120. No.2. Ref.4h; V.M. Glazov, D.A, Patrov, lzv AN SSSR,
OTN, 1958, No, &), Skryshevakiy concluded that zlhemical compeunds
melt without appre:iable dissoziation and remain fairly stable
above the melting pcint. But *his does nct apply ‘o Au-Sn

(Ref,45: A.S. Lashko DAN SSSR, 1959, V.125, No.l). Additional
infermation is provided by surface-tension {(Ref,l9) and viscosity
(Ref.46: V.N. Yeremenko. V.I, Nizhenko, Yu.V, Naydich, pressent
Jeurnal, 196!, No.3) data. Interaction betwesen slements in
ternary alloys was also :considered (Ref.48; V.M. Glazov. Izv. AN
SSSR., 19€0). The discuesior shewed the need fcr a thoraugh study
of zomposition ~ property relationships,

There ars 48 referencas; 46 Saoviet, 1 German and 1 Englisk.

The English language reference roads as follows;

Raf.8: 2,D. Bernal, Scientific American. 1960. 203. No.2.

SUBMITTED: Mar:h 18 19€:
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GLAZOV, V.M, (lMoskva); CHIZHEVSKAYA, S.N. {Moskva)
Connbctlon between the properties of certain emicczductipg
chemical compounds in solid and liquid states. Iav, ﬁN.ABSSR.
Gtd. tekh. nauk, Met. § topl. no.3:154-157 My-Jo '€l. (MIRA 1£:7)
(Semiconductors)
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GLAZOV, V.M, (Moskwa)

Plotting the solidus curve by the nethod of maasulring the

microhardness. Izv. AN SSSR, Otd. tekh. nauk, Met, i topl,

no.4:39-42 J1-Ag '61. (MIRA 14:8
(Phase rule and equilibrium)
(Hardness—Measurement)
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AUTHOR: Glazov, V. M.

TITLE: Reaction of germanium with gallium antimonide in the liquid
phase

PERIODICAL: Zhurnal neorganicheskoy khimil, v. 6, no. 4, 1961, 93%-93€

PEXT: Two cuts of 50 and 75 atom% Ge from the systenm (e - Ga -Sb (Fig. ')
were studied. The viscosity of the melt betwecn 800 and 1200°9¢C was
measured to find out in what form the compound GaSb occurs in the melt.
Besides, the investigation ia of importance to the manufacture of alloyed
germanium single crystals. Germanium with a maximum impurity of 10'4%,
gallium and antimony of & purity of no less than 99.%9 9 were used as
starting meterials. The viscosity of the melt was jetermined by filling
the sample into cylindrical quartz ampoules which were then suspended on
an elastic string, and the attenuation of oscillations Wwas peasured., The
method is described in detail {n Ref. 7 (Ye. G. Shvidkovskiy. Nekotoryye
voprosy vyazkosti rasplavliennykh metallov. Gostekhteoretizdat, M.,
1955). The measurement of the two cuts is illustrated in Figs. 2 and 3,
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from which the isothermal lines shown in Figs. 4 and 9 were determined.
These lines exhibit a marked maximum of the quasibinary cut (e - GaSb,
which is rounded off with incrensing temperature and i: shifted to the
side of higher antimony content. It may be concluded thsrefrom that GaSb
partly dissociates in the melt, which process increanas with a rise in
temperature. Ao is shown by the lsothermal lines of vimcosity, thin
dissociation is stronger in melts containing 79 atom? of Ge %han in those
with only 50 atom?% of Ge. Thus, GaSb bahaves like a weak blnary electrolyte
at increasing dilution. If a germanium single crystal is drawn from such
a melt, it will contain different quantities of Ga and Sb. It follows
from a previous paper dealing with aluminum and indium antimonides (Ref. 2:
V. ¥. Glazov, D. A. Petrov. Izv. AN SSSR, Otd. tekhn. n., no. 4, 125
(1958)) that the reaction between aluminum &nd sntimony is in gersanium
solution stronger, while that between indium and antimony weaker than the
reaction between gallium and antimony studied hera. A. N. Mel'kumov, &
student of MEI, took part in the experiments. There are 5 figures and 12
references: 11 Soviet-bloc. The reference to the English-ianguage
publication reads as follows: M. Hansen. Constitution of binary alloys,
New York - Toronto - London, 1958.
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AUTHORS Glazov, vV, M. and Krestovnikov, A .

TITLE: Examination of thermoelectric properties of subatantes 1n
microvolumes
Tues, st6-100

PERIODICAL: Zavodskaya jaboratoriya, V. 27, no. 4.

TEXT: Physicochemical properties of individual phases or structural

components have frequently %o pe determined for microsccpic gtudies cof .
metal structures. As early as in 1946, G. V. Akimov suggestd a anthnod '
of measuring the thermo-emnf of individual phases. Fig. ' shows a dsvice )(

combined with the optical system of the [MMT-3 (PNT-3) apparabis for -
meaguring the microthermo-€m

f at any place of the microg=ction quriace
Needle (1) is housed within (2) and fixed in its poait:

on by WO eronLtd
bushings (%) and screws (4). The heating element (771 1% fwd vis
rheostat R . The thermocouple (8) attached 3 - & me above tni neediz TiF

As soon as the needi
curs whicnh is determiuned by the

i

measures the surface temperature. e tip touch#s the

test specimen (9), = thermo-enf 0C
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The dedte-tion on

properties of the microvolume touched by the needle
the measuring scale 18 regulated by rheostat R, and the Lempe At are chislede
of the needle tip. ltelative values are obtained by reading the oLilameter
graduations on the geale. To obtain absolute values. howsver. 1% 1%
necessary to graduate the apparatus. The latter is aquippred with s
respective needle and specimen which show a thermo-ent 2f a «nown

quantity at a definite temperature. For this purpoas Lrermal cal
considering the parameters of needle and specimen, and cxnot famperatars

T

of the points of contact, are necessary: t = tOB/[ECh(mL' + Sn;mL.J
where B = nA_r /22, - , t = tempersture determined by thermzoovpli.
c o specimen’ 0

m =Y 2ac;2bro (for needles of round cross sectlon),)L"“_vlm.’,)L‘ . cnef.

ficients of thermal conductivity of gpecimen and neeale. Temperaturs
field, resistivity, and therefore also the amperage (measured vy a
galvanometer) of the point of contact depend on the surface of contact
With hard specimens and soft needles, the latter have v pe biunted and
loaded by weights of 5 - 10 g to obtain equal surfaces of contact i
relative and absolute measurements. Alleys of germanium - silicen {20

~ulation
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Examinetion of thermoslectric... B110/BZ 15

and bismuth - antimony (30%) obtained from chemically pure elementa at
10'4 mm Hg in seeled quartz phials were examined %o study liquation

heterogeneities. Microsections were etched with HNOS (for 31-5b alloy),

and a mixture of NaOH and H202 (for Ge-Si). The microthermo-emf #as

messured in a section of 5-6 grains of a cross section 2 1500 . F1g. 2
(Curves 1 - 5) shows different values for center and poundariés of the

grain. 1In Bi-Sb alloys, they are considerably smaller in the grain

center, and in Ge-Si alloys somewhat larger than along the boundaries.

These results are in good agreement with the concentration dependence of
microthermo-emf. Water-cooled alloys show ro microinhomogeneities and
therefore, no difference in microthermo-eaf (Fig. 2, Curve 6). This had ;
been experimentally proven vefore. The states of alloy additicns in

solid solutions cannot always be clearly determined by netnods of ></
electrical conductivity, X-ray structural analysis, and microhardness .

For the purpose of studying chemical reactions among the compynents Sf

ternary solid solutiomns, the system copper - chromium Z1rconiul wae

examined. The nigh golubility of chromium and zirconium in CcCpper yields

a quasi-binary system: Cu~Cr2Zru The agsumption of formations of CrQZr

card 3/7
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moleculeas was also due to the deviation of increase in wjcrohardaess and
additivity. A 99.2% alloy of Cu was homogenized at 10c0°C. and quenchel \
in water. The time of measuring was 20 sec. Fig. 3 ancws mean talues of
5 - 6 measurements. The minimum lies at the poin% =i wrt=2rsection of the
section examined, and that of the quasi-binary system (n Cr,2Zr, In con-

trast to thermo-emf, grain boundaries in microtherme-caf 4o not aftect
the determination. There are 3 figures and 10 refersncea: B Boviet-blece
and 2 non-Soviet-bloc. The two references to Englisn language publica
tions read as follows: Ref, 6: F. D. Rosi, M. C. Stael. J. of appl
Phys., v. 29, no. 1! (1958); Ref. 9: R. B. Hill, H. J. axon, D. Phil. S
J. Just of Metals, v. 83, 7 (1954/1955). R

ASSOCTATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR
(Institute of Metallurgy imeni A. A. Baykov AS USSR) N
Institut tavetnykh metallov im. M. I Kalinina (Institute b
of Nonferrous Metals imeni M, I. Kalinin) '
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GLAZOV, Vauilly M. khaylovich VIGDOROVICH, Vilenin Meumovich;
TRHAUSHCHEV, .M., peof., doktor tekhn. rauk, retcenzent;
LOVIKOY, I,I,, dots,, kend, tekhn, nauk, retsenient;
ARKHAIGEL'SKAYA, 4,S., red, izd-wa; NIKHAYLOVA, V.V.,
wekln, red,

{1iicrohardness of retals] Mikrotverdost! retallov, Hoskva,

Gos. nzuchno=tekhn,izd-vo lit-ry po chernoi i tsvetnoi metal-

lurgii, 1962, 224 p. ({IRA 1%5:2)
(Votnlu——Testirp/ (Hardness)

]

APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0"



"APPROVED F ;
nddins °R REI-EAE- 09/24/2001  CIA-RDP86-00513R000500020004-0

5/160/62/060/001/007/014
193/ 8363

it .

“J‘ H V9

AUTHOR: Glazov, Yeris (Movcow)

TiTL Chiemical interaction hetween altovia? Gomponantn ot
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intensity of chemical interaction
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determined {rom Lhe attenuation rate of vibrations of o evlinder
rilled with the molten metal and suspended frrom an elantic wire.

ny

e actual values o1 kinetic viscosity voowoers caloulatml trom
ormulae for low-viscosity liquids. Gae results are reproduced

\
i
i

in yig. 9, showing the viscositly iootherms for Ge-al-1b
(diagrams a,7 ) and si-.,1-5b (diapram B) atloys Helonging Lo

>

scctions at B0~ Ge {diagram a), 9u° Ge ((llaurum &) and 0O 21

(dia:‘ram 3); <he isotherni temperatures arce indicated by rmrj,ons
included 1n the diagrams; in overy <aseg, rhe Al coneentratz LOn
increases f{rom teft to right and ob c<nu:ontraxioﬂ from rigat Lo
left. Thec prescnce of sharp maxima on the viscoslty isotnerns
of Ge-Al-3b alloys at polnts corresponding to eunl Aloand 5b
contents in the alloy was atir ibuted to the esa » of the
intermetallic compouri. AlSt in the molten alioy. flactening
of thesc maxima with increasing temperature pelng avtributed
increased degreec of dissociatinn of these compoun'is at high
tenperatiures. The maxima of VL%co ity isot of Hi-Al-Sb
alloys were much less nronounco and were shd(ed rowards the
3i-Al side of the diagran. This eflfect was talen tO indicate
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& higher degree of dissociation of AlSh in these alloys due

to hivher temuveratures at which they become moltea (lae fformat Lon
o A1Sb in molten Si-Al-3b alloys is tnuicated also by the fact
that losses of Sb due to volatilization during aelting ot Si-
bearing alloys decrease cons iderably in the presence of ALd.

Com nirison of Lhe viscosity isovherms witn the concenbrat ton=
dependence of the microhardness of the alloys studied provided
an additional support for the author's contention that inter-
action between alloying components in the solid state implies
the existence of simillar interaction in the liquid state.

There are > figures.
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solidification of
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PERIODICAL: Akademiya nauk S55RX.
Metallurgiya i toplivo, no.,

telchnicheslkikia naul.

1962, 66-70
TEXT: The Bi-Sb system was chosen to study whether or not
diffusion occurred during solidification. Alloys containing
20, 30 and 4055 Sb were used. Tmpurity content in the initial
.iaterials was not greater thaa 1077%. They were melted and,
after very slow cooling, held for 10 hours at temperatures
between the solidus and liquidus lines. For control purposes

one alloy was held at 350°C for 10 days. after holding at the
solidizication was at different Fates of

various temperatures,
in liquid nitrogen

in air, in water,

cooling: in the furnace,

and in a copper mould cooled to -183°C. The microstructures

of the alloys were then examined and the distribution of micro-
was determined. The samples

sardness across

the crystallites
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were ctched in a 15% aqueous solution of nitric acid. Micro-
hardness measurements were also made, using a load orf 10 . The
results showed that in all cases the process of solidification was
completed by precipitation of practically pure bismuth, Bismuth
was shown up as dark areas Hy etching. The micronardness of
these areas was 10-12 kg/@m“. Thus, it was concluded that at
cooling rates of up to 10”2 degree/min solidificatian occurred by
diffusion. The microhardness of the centres of the crystals
was the same as the alloy with a composition corresponding to
the point on the solidus line at the holding temperature.

There are 2 figures and 1 table.
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TEXT: Anomalies observed in the Al-Mg-Si system (Ref.2:
DAN SSSR, 3, 1939, 23) prompted

Makarov,
igate in detail the micro-hardness and
electrical conductivity of solid solutions in the systems Al-Mg-5i
(1), Al-Mg-Ge (11), Cu-Cr-Zr (111) and Cu-Ni-Be (IV). (1) was
n to SVpplement available data for ternary gystems at high
(11) to elucidate the nature of the reaction
d germaniumj and (I1I) and (1V) for the above
d because of their possible application as heat~

high electrical conductivity. The sections
were studied in systems (1) and (II)

V.G. Kuznetsov, Ye.S.
the authors to invest

chose
temperatures;
between magnesium an

reasons af
resisting alloys with a
with 99 and 99.5 at.7 Al
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respectively; those with 95.5 at.7% Cu in (IV); and with 1 at.%
Cu and 0.6 Zr in (III). Cast alloys were deformed and heat
treated. Polished sections and conductivity test pieces were
then prepared. The results indicate that there is chemical
reaction between the alloying elements in ternary solid solutions
which is especially marked when th2 ratio of alloying components
corresponds to the appropriate compound. The nature of the
property-composition diagrams obtained can be explained on the
assumption that the chemical reaction leads to lattice
disturbances localized at definite places, the distortion of the
lattice as a whole being less than if the phenomenon was of
totally random character,

There are %4 figures.
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TI'?:LE: Influence of the rate of cooling during crystallization on tne chemical

micrononuniformity of allovs.
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n the experimentally suppo rted postulate that the

an alloy, resulting from crystallization in nonequi-

f the rate of freezing, and, moreover, that a nurnber
of dendritic liquation in various ranges of

TEXT: The paper is based o
chemical micrononuniformity of
librium condiiions, is a function o
of peculiarities occur in the development
frecezing rates. It is reasoned that during the growth of a solid-solution crystaliite
enriched with one of the components, the melt layer adjacent to <he phase interface
becomes enriched with the other component. The existence of the concentration
gradient leads to the process of equalizing diffusion in the liquid phase (EDL).
Meanwhile a new layer of solid solution, having a composition that is at variance
with the composition of the liquid phase, forms in immediate contact with the crys-
tallite. This process may be tentatively named gepirating diffusion (§D). The SD
produces an equilibrium diffevence of concentrations that is dete rmined by the
horizontal distance between liquidus and solidus on the phase diagram. Lastly, the
presence of a concentration gradient within the crystallites gives rise tc an cqualiz-
hin the solid phase (EDS). Obviously, these 3 elementary diffusion

ino diffusion wit

—_—
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processes govern the chavacter and degiree of the chemical mic rononuniformity ia
the course of noncquilibrium crystallization. Since dendritic liquation leads to the
formation of a concentration gradient within the primary crystallites of the solid
solution and also of a second structural component {e.g., the eutectic), two indices
of chemical micrononuniformity of liquational origin must of necessity be distin-
guished, namely, a totat liquational micrononunifo rmity due to the chemical-
component-concentration difference between a second structural component and that .
cxisting in the crystallization center of the primary crystallites, and an intracrystal-
line liquation micrononuniformity between the component concentrations at the peri-
phery and at the center of the primary crystallites. The effect of the freezing rate
on these two indices is qualitatively anaiyzed, showing how an increasing rate of
freezing does not permit the EDS to catch up with the difference in composition be-
tween the surficial region and the center of the dendritic grain, Beyond a certain
freezing rate the composition of the center of the dendritic grain is invariably deter-
mined by the point on the equilibrium solidus and does not change with any further
increase in freezing rate, until, at a still hizher fre c¢ning rate, the 8D in the liquid
melt begins to be depressed, so that the composition of the center of the dendritic
lattice begins to change back from the solidus value toward the initial melt concen-
tration. Lastly, at a certain freczing rate, the 5D in the liquid phase is wholly in-
hibited, and nondiffusional crystallization vccurs, whereupon the composition of the
uniform solid solution throughout the crystallite equals the concentration of the
Card 2/3

T [ o RS o T

APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0"



"APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0

oL

[EYERSAAT

Szl

APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0"



